(19) 



(12) 



(43) Date of publication: 

03.03.1999 Bulletin 1999/09 

(21 ) Application number: 981 1 61 92.0 

(22) Date of filing: 27.08.1998 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 0 899 61 4 A1 

EUROPEAN PATENT APPLICATION 

(51) Int. CI 6 : G03F 7/016 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Kobayashi, Fumikazu 


WIC NLPTSE 


Yoshida-cho, Haibara-gun, Shizuoka-ken (JP) 


Designated Extension States: 


• Kitatani, Katsuji 


AL LT LV MK RO SI 


Yoshida-cho, Haibara-gun, Shizuoka-ken (JP) 




• Oshima, Yasuhito 


(30) Priority: 29.08.1997 J P 234406/97 


Yoshida-cho, Haibara-gun, Shizuoka-ken (JP) 


20.01.1998 JP 8249/98 






(74) Representative: HOFFMANN - EITLE 


(71) Applicant: 


Patent- und Rechtsanwalte 


Fuji Photo Rim Co., Ltd. 


Arabellastrasse 4 


Kanagawa-ken (JP) 


81925 Munchen (DE) 



(54) Image recording material 

(57) An image recording material comprises at least a diazonium salt represented by following general formula (1), 
an infrared ray absorbing agent, a cross-linking agent which is cross-linked in the presence of an acid, and a binder. 
The image recording material enables direct planographic printing plate production from digital computer signals by 
conducting recording by using an infrared laser. Further, the image recording material has excellent storability. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to an image recording material which can be used as a planographic printing 
plate. More particularly, the present invention relates to a negative type image recording material which can be used as 
a so-called directly producable planographic printing plate on which direct production by using an infrared laser based 

io on digital signals output from a computer or the like is possible. Description of the Related Art 

[0002] Conventionally, as systems for producing a planographic printing plate directly from digital computer data, 
there have been proposed (1 ) a system using an electrophotographic method; (2) a system using a photopofymerizable 
compound, which is polymerized through exposure by a laser which emits blue or green light; (3) a system using a 
recording material in which a silver salt is laminated on a photosensitive resin; and (4) a system using a silver salt dif- 

15 fusion transfer method; as well as other methods. 

[0003] However, the above system (1) using an electrophotographic method has complicated image formation proc- 
esses such as charging, exposure, developing and the like, and thus, the apparatus for implementing this system 
becomes complicated and large. In system (2) using a photopolymerizable compound, since a planographic printing 
plate which is highly sensitive to blue or green light is used, it is difficult to handle in an illuminated room. In methods 

20 (3) and (4) , since a silver salt is used, there are the disadvantages that processes such as developing and the like 
become complicated and the waste water naturally contains silver. 

[0004] In recent years, laser technologies have developed remarkably. In particular, high output and compact solid- 
state lasers and semiconductor laser emitting infrared rays of wavelengths of 760 nm to 1 ,200 nm are readily available. 
These lasers are very useful as a light source for recording in the direct production of a planographic printing plate from 

25 digital data such as digital computer data. However, since most photosensitive recording materials which are useful in 
practice are sensitive to visible light having wavelengths of 760 nm or less, image recording cannot be carried out with 
these infrared lasers. Therefore, a material which can be recorded with an infrared laser is desired. 
[0005] Examples of such image recording materials on which images can be recorded with infrared ray lasers include 
a recording material comprising an onium salt, a resol resin, a novolak resin, and an infrared ray absorbing agent as 

30 disclosed in Japanese Patent Application Laid-Open (JP-A) No. 7-20629. Particularly, an image recording material 
using a diazonium salt as the onium salt has the merits that sensitivity is excellent in view of management and effi- 
ciency, and the material is relatively inexpensive. However, since the diazonium salt is highly reactive, there is the dis- 
advantage that when the diazonium salt is used in an image recording material, the storability is not sufficient. 

35 SUMMARY OF THE INVENTION 

[0006] Accordingly, an object of the present invention is to provide an image recording material for a planographic 
printing plate, which enables direct planographic printing plate production based on digital data from a computer or the 
like by using a solid-state laser or semiconductor laser emitting infrared rays, and which has excellent storability 
40 [0007] This object and other objects can be achieved by the present invention described below. The present invention 
provides an image recording material comprising at least one diazonium salt represented by the following general for- 
mula (1), an infrared ray absorbing agent, a cross-linking agent which is cross-linked in the presence of an acid, and a 
binder: 



wherein each of R 1 and R 2 independently represents a substituted or unsubstituted hydrocarbon group having 20 or 
fewer carbon atoms, each of R 4 and R 5 independently represents a hydrogen atom or a substituted or unsubstituted 
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hydrocarbon group having 20 or fewer carbon atoms, R 6 represents a hydrogen atom, or a substituted or unsubstituted 
alkyloxy group, aryloxy group or aralkyloxy group having 20 or fewer carbon atoms, and X represents a counter anion 
selected from F, CI, Br, I, CI0 4 , BF 4 , PF 6 , SbF 6 , AsF 6 , alkylsurfonate ion or arylsulfonate ion. 
[0008] In the planographic printing plate using the image recording material of the present invention, light energy of 

5 infrared rays emitted by a solid-state laser or semiconductor laser is converted to heat energy by the infrared absorbing 
agent, and an image is formed by decomposition of the diazonium salt in the presence of the heat energy. Namely, an 
acid generated by the decomposition of the diazonium salt promotes the cross-tinking reaction of the cross-linking 
agent with the binder, which are cross-linked in the presence of the acid, so as to carry out the image recording process, 
i.e.. to produce a recording material. 

10 [0009] The present invention can provide an image recording material particularly excellent in storability by using the 
diazonium salt represented by formula (1). 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

15 [001 0] Components according to the present invention will be described in detail below. First, the diazonium salt which 
is a characteristic component of the present invention will be described. 

[Diazonium Salt] 

20 [0011] The diazonium salt used in the image recording material of the present invention is represented by general 
formula (1). 



[0012] In the formula, each of R-j and R 2 independently represents a substituted or unsubstituted hydrocarbon group 
having 20 or fewer carbon atoms, each of R 4 and R 5 independently represents a hydrogen, or a substituted or unsub- 
stituted hydrocarbon group having 20 or fewer carbon atoms, R 6 represents a hydrogen, or a substituted or unsubsti- 
tuted alkyloxy group, aryloxy group or aralkyloxy group having 20 or fewer carbon atoms, and X represents a counter 

40 anion selected from F, CI, Br, I. CI0 4 , BF 4 , PF 6 , SbF 6 , AsF 6 , alkylsulfonate ion or arylsulfonate ion. 

[0013] In formula (1), it is preferable that each of R 1 and R 2 independently represents a liner, branched or alicyclic 
alkyl group having 1 to 12 carbon atoms, an aromatic ring having 6 to 10 carbon atoms or an aralkyl group having 7 to 
12 carbon atoms, each of R 4 and R 5 independently represents a hydrogen atom, or a liner, branched or alicyclic alkyl 
group having 1 to 10 carbon atoms, and R 6 represents a hydrogen atom, or a liner, branched or alicyclic alkyloxy group 

45 having 1 to 1 2 carbon atoms, an aryloxy group having 6 to 1 0 carbon atoms or an aralkyloxy group having 7 to 1 2 car- 
bon atoms. 

[0014] Among diazonium salts represented by general formula (1), particularly preferable is a diazonium salt repre- 
sented by the following general formula (2) which corresponds to general formula (1) wherein R 6 represents an alkyloxy 
group, aryloxy group, aralkyloxy group, or the like, or represents -OR 3 . 
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R 4 O-R 1 



5 



R 2 -0 



(2) 



R 5 O-R 3 



is [001 5] In general formula (2), each of , R 2 and R 3 independently represents a liner, branched or alicyclic alkyl group 
having 1 to 12 carbon atoms, an aromatic ring having 6 to 10 carbon atoms or an aralkyl group having 7 to 12 carbon 
atoms, and each of R4 and R5 independently represents a hydrogen atom, or a liner, branched or alicyclic alkyl group 
having 1 to 10 carbon atoms. X represents a counter anion selected from F, CI, Br, I, CI0 4 , BF 4 , PF 6 , SbF 6 , AsF 6 , alkyl- 
sulfonate ion or arylsulfonate ion. 
20 [001 6] In general formula (2), specific examples of the hydrocarbon group represented by , R 2 and R 3 include alkyl 
groups such as a methyl group, ethyl group, n-propyl group, i-propyl group, allyl group, n-butyl group, sec-butyl group, 
t-butyl group, hexyl group, cyclohexyl group, octyl group, 2-ethylhexyl group, dodecyl group and the like; alkenyl groups 
j such as a vinyl group, 1 -methylvinyl group, 2-phenyMnyl group and the like; aralkyl groups such as a benzyl group, 

j phenethyl group and the like; and aryl groups such as a phenyl group, tolyl group, xylyl group, cumenyl group, mesityl 

25 group, dodecylphenyl group, phenylphenyl group, naphthyl group, anthracenyl group and the like. 
I [0017] These hydrocarbon groups may have a substituent such as, for example, a halogen atom, hydroxy group. 

alkoxy group, allyloxy group, nitro group, cyano group, carbonyl group, carboxyl group, alkoxycarbonyl group, anilino 
group, acetamide group and the like. Specific examples of the hydrocarbon group having a substituent include a trrfluor- 
omethyl group, 2-methoxyethyl group, camphan-10-yl group, fluorophenyl group, chlorophenyl group, bromophenyl 
30 group, iodophenyl group, methoxyphenyl group, hydroxyphenyl group, phenoxyphenyl group, nitrophenyl group, cyano- 
| phenyl group, carboxyphenyl group, anilinophenyl group, anilinocarbonylphenyl group, morpholinophenyl group, phe- 

nyiazophenyl group, methoxynaphthyl group, hydroxynaphthyl group, nitronaphthyl group, dimethoxyanthracenyl group, 
diethoxyanthracenyl group, anthraquinonyl group and the like. 

[001 S] When each of R 4 and R 5 represents a hydrocarbon group, they may be any of the groups listed above as 
35 examples of R 1t R 2 and R 3 . 

[001 9] Examples of the cation part of the diazonium salt represented by general formula (1 ) and its preferable embod- 
iment general formula (2) include, but are not limited to, diazonium ions represented by the structures illustrated below. 
Among the following structures, specific examples of the diazonium salt represented by general formula (2) which is a 
preferred embodiment are marked with I. 
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[0020] Examples of anions preferably used as the counter anion of these diazonium salts include inorganic ions such 
as 1) F, 2) CI, 3) Br, 4) I, 5) CI0 4 , 6) BF 4 , 7) PF 6 , 8) SbF 6 , 9) AsF 6 and the like, or sulfonate ions such as an alkylsul- 
45 fonate ion, arylsulfonate ion and the like. Preferable examples of the sulfonate ion include 

11) methanesulfonate, 

12) ethanesuifonate, 

13) 1 -propanesulfonate, 
so 14) 2 -propanesulfonate, 

15) n-butanesulfonate, 

16) allylsulfonate, 

17) 10-campharsulfonate, 

18) trifluoromethanesulfonate, 
55 19) pentafluoroethanesulfonate, 

20) benzenesulfonate, 

21) p-toluenesulfonate, 

22) 3-methoxybenzenesulfonate, 
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23) 4-methoxybenzenesulfonate, 

24) 4-hydroxybenzenesulfonate, 

25) 4-chlorobenzenesulfonate, 

26) 3-nitrobenzenesulfonate, 
5 27) 4-nitrobenzenesurfonate, 

28) 4-acetylbenzenesulfonate, 

29) pentaf luorobenzenesulfonate, 

30) 4-dodecyfoenzenesurfonate, 

31) mesrtylenesurfonate, 

10 32) 2,4,6-triisopropylbenzenesulfonate, 

33) 2-hydroxy-4-methoxybenzophenone-5-sulfonate, 

34) dimethylisophthalate-5-suIfonate, 

35) diphenylamine-4-sulfbnate, 

36) 1-naphthalenesurfonate, 
15 37) 2-naphthalenesurfonate, 

38) 2-naphthol-6-sulfonate, 

39) 2-naphthol-7-sulfonate, 

40) anthraquinone-1 -sulfonate, 

41) anthraquinone-2-sulfonate, 

so 42) 9, 1 0-dimethoxyanthracene-2-sulfonate, 

43) 9, 1 0-diethoxyanthracene-2-sulfonate, 

44) quinoline-8-sulfonate, 

45) 8-hydroxyquinoline-5-sulfbnate, 

46) 8-anilino-naphthalene-1 -sulfonate, 

25 

and the like. 

[0021] Salts of diazonium salt having 2 equivalent cations with disulfonates may also be used, such as: 

51) m-benzene disulfonate, 
30 52) benzaldehyde-2,4-disulfonate, 

53) 1,5-naphthalene disulfonate, 

54) 2,6-naphthalene disulfonate, 

55) 2,7-naphthalene disulfonate, 

56) anthraquinone- 1 , 5-disulfonate, 
35 57) anthraquinone-1 ,8-disulfonate, 

58) anthraquinone-2,6-disulfonate, 

59) 9, 1 0-dimethoxyanthracene-2,6-disulfonate, 

60) 9, 1 0-diethoxyarrthracene-2,6-disulfonate, 

61) dodecyldiphenyl ether disulfonate, 

40 

and the like. 

[0022] Specific examples of the above-listed diazonium salts used in the present invention will be described below. 
Regarding the marks listed next to the compounds, the first two marks (the Roman number and the small letter, for 
example, "l-b") are marks given to the above-listed preferable examples of the cation part of the diazonium salt, and the 
45 last mark (the Arabic number, for example, "33") is the number of the counter anion of the above-listed preferable exam- 
ples of the counter anions. 
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[0023] The components of the image recording material of the present invention other than the diazonium salt will be 
described below. 

45 

[Infrared Ray Absorbing Agents] 

[0024] Infrared ray absorbing agents used in the present invention are dyes or pigments effectively absorbing an infra- 
red ray having a wavelength of 760 nm to 1 .200 nm. It is preferable that the dyes or pigments have a maximum absorp- 

50 tion between the wavelengths of 760 nm and 1 ,200 nm. 

[0025] Known dyes commercially available or those disclosed in literature (such as "Senryo Binran (Dye Handbook)" 
edited by Yuki Gosei Kagaku Kyokai (Organic Synthetic Chemistry Association), published in 1970) can be used as the 
dye. Specifically, examples include azo dyes, metal complex salt azo dyes, pyrazolone azo dyes, naphthoquinone dyes, 
anthraquinone dyes, phthalocyanine dyes, carbonium dyes, quinoneimine dyes, methyne dyes, cyanine dyes, squalil- 

55 ium pigments, pyrylium salts, metal thiolate complexes and the like. 

[0026] Examples of preferable dyes include cyanine dyes disclosed in JP-A Nos. 58-125246, 59-84356, 59-202829, 
and 60-78787; methyne dyes disclosed in JP-A Nos. 58-173696. 58-181690, and 58-194595; naphthoquinone dyes 
disclosed in JP-A Nos. 58-112793. 58-224793, 59-48187, 59-73996, 60-52940. and 60-63744; squalilium dyes dis- 
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closed in JP-A No. 58-1 12792; cyanine dyes disclosed in U.K. Patent No. 434,875; and the like. 
[0027] Furthermore, near infrared absorption sensitizing agents disclosed in U.S. Patent No. 5,156,938 can be pref- 
erably used. Moreover, substituted aryl benzo(thio)pyrylium salts disclosed in U.S. Patent No. 3,881 ,924; trimethyne thi- 
apyrylium salts disclosed in JP-A No. 57-142645 (U.S. Patent No. 4,327,169); pyrylium-containing compounds 
5 disclosed in JP-A Nos. 58-181051, 58-220143, 59-41363, 59-84248, 59-84249, 59-146063, and 59-146061 ; cyanine 
dyes disclosed in JP-A No. 59-216146; pentamethyne thiopyrylium salts disclosed in U.S. Patent No. 4,283,475; and 
pyrylium compounds disclosed in Japanese Patent Application Publication (JP-B) Nos. 5-13514 and 5-19702 can be 
preferably used as well. 

[0028] Near infrared absorption dyes represented by formulas (I) and (II) disclosed in U.S. Patent No. 4,756,993 can 
io be listed as other examples of preferable dyes. 

[0029] Among these dyes, particularly preferable are cyanine dyes, squalilium dyes, pyrylium salts, and nickel thiolate 
complexes. 

[0030] Example of pigments used in the present invention include commercially available pigments and those dis- 
closed in the Color Index (C. I.) Manual; "Saishin Ganryo Binran (Modern Pigment Manual)" edited by Nippon Ganryo 
15 Gijutsu Kyokai (Japan Pigment Technology Association), published in 1977; "Saishin Ganryo Oyo Gijutsu (Modern Pig- 
ment Application Technology)" by CMC Press, published in 1986; and "Insatsu Ink Gijutsu (Printing Ink Technology)" by 
CMC Press, published in 1984. 

[0031] Examples of pigments include black pigments, yellow pigments, orange pigments, brown pigments, red pig- 
ments, purple pigments, blue pigments, green pigments, fluorescent pigments, metal powder pigments, and polymer 

20 bond pigments. Specifically, insoluble azo pigments, azo lake pigments, condensation azo pigments, chelate azo pig- 
ments, phthalocyanine pigments, anthraquinone pigments, perylene and perynone pigments, thioindigo pigments, 
quinacridone pigments, dioxazine pigments, isoindolinone pigments, quinophthalone pigments, colored lake pigments, 
azine pigments, nitroso pigments, nitro pigments, natural pigments, fluorescent pigments, inorganic pigments, carbon 
black, and the like can be used. Among these examples, carbon black is preferable. 

25 [0032] These pigments can be used with or without surface treatment. Examples of surface treatment methods 
include a method of surface coating with a resin or a wax, a method of adhering a surfactant, and a method of bonding 
a reactive substance (such as a silane coupling agent, an epoxy compound, polyisocyanate, or the like) with the pig- 
ment surface. The above-mentioned surface treatment methods are disclosed in "Kinzokusekken no Seishitsu to Oyo 
(Natures and Applications of Metal Soaps)" by Sachi Press; "Insatsu Ink Gijutsu (Printing Ink Technology)" by CMC 

30 Press, published in 1984; and "Saishin Ganryo Oyo Gijutsu (Modern Pigment Application Technology)" by CMC Press, 
published in 1986. 

[0033] A pigment particle diameter of 0.01 urn to 1 0 urn is preferable, 0.05 urn to 1 urn is more preferable, and 0. 1 urn 
to 1 um is the most preferable. A pigment particle diameter smaller than 0.01 um is not preferable in terms of the sta- 
bility of the pigment dispersion in a photosensitive layer coating solution. On the other hand, a pigment particle diameter 

35 larger than 10 um is not preferable in terms of the uniformity of the image recording layer. 

[0034] Known dispersing methods employed in ink production or toner production can be used as methods of dispers- 
ing the pigment. Examples of dispersing machine which may be used include ultrasonic dispersing machines, sand 
mills, attritors, pearl mills, super mills, ball mills, impellers, dispersers, KD mills, colloid mills, dynatrons, triple roll mills, 
and pressure kneaders. Details thereof are described in "Saishin Ganryo Oyo Gijutsu (Modern Pigment Application 

40 Technology)" by CMC Press, published in 1986. 

[0035] These dyes or pigments can be added in an image recording material in an amount of 0.01 to 50% by weight 
based on the total weight of the solid components in the image recording material, preferably in an amount of 0.1 to 
10% by weight, more preferably in an amount of 0.5 to 10% by weight in the case of a dye. and more preferably in an 
amount of 1.0 to 10% by weight in the case of a pigment. An added amount of a pigment or dye less than 0.01% by 

45 weight causes low sensitivity. On the other hand, an amount of more than 50% by weight produces stains in non-image 
portions at the time of printing. 

[0036] These dyes or pigments may be added to the same layer as other components, or another layer may be pro- 
vided and the dyes or pigments added to this other layer. 

so [Cross-linking Agent which is Cross-Linked in the Presence of an Acid] 

[0037] The cross-linking agent which is cross-linked in the presence of an acid and which can be used in the present 
invention (hereinafter referred to as "acid cross-linking agent" or simply "cross-linking agent") will now be described. 
[0038] Examples of the cross-linking agent preferably used in the present invention include the following compounds. 

55 

i) Aromatic compounds substituted by an alkoxymethyl group or hydroxymethyl group, 

ii) Compounds having an N-hydroxymethyl group, N-alkoxymethyl group or N-acyloxymethyl group, and 

iii) Epoxy compounds. 
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[0039] These compounds will be described in detail hereinafter. 

(i) Examples of the aromatic compounds substituted by an alkoxymethyl group or hydroxymethyl group are aro- 
matic compounds or heterocyclic compounds poly-substituted with a hydroxymethyl group, acetoxymethyl group or 

s alkoxymethyl group. However, resinous compounds called resol resins which are obtained by polycondensation of 
phenols with aldehydes under a basic condition are excluded. Although resol resins have an excellent cross-linking 
property, the thermal stability thereof is not sufficient. In particular, when a resol resin is contained in a photosen- 
sitive material and stored at a high temperature for a long period of time, uniform development is difficult. 

Among the aromatic compounds and heterocyclic compounds poly-substituted with a hydroxymethyl group or 

io alkoxymethyl group, compounds having a hydroxymethyl group or alkoxymethyl group at a position adjacent to a 
hydroxyl group are preferable. In the case of the alkoxymethyl group, it is preferable that the alkoxymethyl group is 
a compound having 18 or fewer carbon atoms. Preferable examples of the aromatic compounds and heterocyclic 
compounds are compounds represented by general formulae (3) to (6) described below. 
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In each formula, each of L, to l-s independently represents a hydroxymethyl group or alkoxymethyl group sub- 
40 stituted with an alkoxy group having 18 or fewer carbon atoms such as methoxymethyl, ethoxymethyl and the like. 

These compounds are preferable due to their high cross-linking efficiency and improved printing resistance. 
The cross-linking compounds listed as examples above may be used alone or in combination of two or more, 
(ii) The compounds having a N-hydroxymethyl group, N-alkoxymethyl group or N-acyloxymethyJ group may be the 
monomers and oligomer-melamine-formaldehyde condensates and urea-formaldehyde condensates disclosed in 
45 European Patent Application Laid-Open (EP-A) No. 0,133,216, West German Patent Nos. 3,634,671, 3,711,264, 
and the alkoxy-substituted compounds disclosed in EP-A No. 0,212,482, and the like. 

More preferable examples thereof are, for example, melamine-formaldehyde derivatives having at least two 
free N-hydroxymethyl groups, N-alkoxymethyl groups or N-acyloxy methyl groups. An N-alkoxymethyl derivative is 
particularly preferable. 

so (iii) The epoxy compound may be an epoxy compound in the form of a monomer, dimer, oligomer or polymer, con- 
taining one or more epoxy groups. For example, a reaction product of bisphenol A with epichlorohydrin, a reaction 
product of a low molecular weight phenol-formaldehyde resin with epichlorohydrin, and the like may be listed as 
examples of the epoxy compound. In addition, the epoxy resins used and described in U.S. Patent No. 4,026,705 
and U.K. Patent No. 1,539.192 may also be listed as examples. 

55 

[0040] The cross-linking agent described in (i) to (iii) according to the present invention may be used in an amount 
from 5 to 80% by weight, preferably from 10 to 75% by weight, and particularly preferably from 20 to 70% by weight, 
based on the total weight of solid components in the image recording material. If the added amount of the cross-linking 
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15 



agent is less than 5% by weight, the durability of the photosensitive layer of the resultant image recording material is 
poor. Use of an amount of the cross-linking agent of more than 80 % by weight is not preferable from the standpoint of 
stability during storage. 

[0041 ] Preferably, (iv) phenol derivatives represented by the following general formula (7) are used as the cross-link- 
ing agent. 



COH) n 




C-O-rT 



general formula (7) 



m 



20 



25 



30 



[0042] In general formula (7), Ar 1 represents an aromatic hydrocarbon ring which may have a substituent. Preferably, 
the aromatic hydrocarbon ring is a benzene ring, naphthalene ring or anthracene ring because of the availability of the 
raw materials. Examples of preferable substituents include a halogen atom, hydrocarbon group having 12 or fewer car- 
bon atoms, alkoxy group having 12 or fewer carbon atoms, alkyrthio group having 12 or fewer carbon atoms, cyano 
group, n'rtro group, trif luoromethyl group, and the like. More preferably, Ar 1 may be a benzene ring or a naphthalene ring 
having no substituent, a halogen atom, a hydrocarbon group having 6 or fewer carbon atoms, an alkoxy group having 
6 or fewer carbon atoms, an alkylthio group having 6 or fewer carbon atoms, or a benzene ring or a naphthalene ring 
substituted with a nitro group, because of high sensitivity 

[0043] R 1 and R 2 . which may be the same or different, represent a hydrogen atom or a hydrocarbon group having 12 
or fewer carbon atoms. R 1 and R 2 particularly preferably represent a hydrogen atom or methyl group because of easy 
synthesis. R 3 represents a hydrogen atom or a hydrocarbon group having 12 or fewer carbon atoms. R 3 particularly 
preferably represents a hydrocarbon group having 7 or fewer carbon atoms such as, for example, a methyl group, ethyl 
group, propyl group, cyclohexyl group, benzyl group and the like, because of high sensitivity, m is an integer from 2 to 
4. n is an integer from 1 to 3. 

[0044] Specific examples of the phenol derivative represented by general formula (7), which are suitably used in the 
present invention, include, but are not limited to, the following compounds (cross-linking agents [KZ-1] to [KZ- 8]). 
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[KZ-5] 



[KZ-6] 



[KZ-7] 



[KZ-8] 



so [0045] These phenol derivatives can be synthesized by a conventionally known method. For example, [KZ-1] can be 
synthesized through the process shown in the following reaction formula [1] by reacting phenol, formaldehyde, and a 
secondary amine such as dimethyl amine, morpholine or the like to obtain a tri(dialkylaminomethyl)phenol, followed by 
reacting the resulting phenol with acetic anhydride, and further with ethanol in the presence of a weak alkali such as 
potassium carbonate or the like. 

55 
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Reaction formula [1] 




[0046] Alternatively, the phenol derivative can be synthesized by another method. For example, [KZ-1] can be syn- 
35 thesized through the process shown in the following reaction formula [2] by reacting phenol with formaldehyde or p-for- 
maldehyde in the presence of an alkali such as KOH or the like to obtain 2,4,6-trihydroxymethylphenol, and 
subsequently reacting the resulting phenol with ethanol in the presence of an acid such as sulfuric acid or the like 
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Reaction formula [2] 
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[0047] These phenol derivatives may be used alone or in combination. When these phenol derivatives are synthe- 
sized, the phenol derivatives sometimes may be condensed to each other to produce impurities such as a dimer, trimer 
and the like as by-products. However, the derivatives may be used with these impurities. In this case, the content of the 
impurities is preferably 30% or less, and more preferably 20% or less. 
30 [0048] In the present invention, the phenol derivative may be used in an amount of from 5 to 70% by weight, preferably 
from 10 to 50% by weight based on the total weight of solid components in the image recording material. If the amount 
of the phenol derivative added as a cross-linking agent is less than 5% by weight, the film strength of the image portions 
when image recording is conducted deteriorates. If the added amount of the phenol derivative is over 70% by weight, 
stability during storage is poor. 



[Binder] 



[0049] The binder used in the present invention may be a novolak resin, a polymer having a hydroxyaryl group as a 
side chain, or the like. 

40 [0050] The novolak resin is a resin obtained by condensation reaction of phenols with aldehydes in the presence of 
an acid. 

[0051] The preferable novolak resin may be a novolak resin obtained from phenol and formaldehyde, a novolak resin 
obtained from m-cresol and formaldehyde, a novolak resin obtained from p-cresol and formaldehyde, a novolak resin 
obtained from o-cresol and formaldehyde, a novolak resin obtained from octylphenol and formaldehyde, a novolak resin 
45 obtained from m-/p- mixed cresol and formaldehyde, a novolak resin obtained from a mixture of phenol/cresol (any of 
m-, p-, o- or m-/p-, m-/o-, o-/p-) and formaldehyde, and the like. 

[0052] The novolak resin preferably has a weight average molecular weight of 800 to 200,000 and a number average 
molecular weight of 400 to 60,000. 

[0053] A polymer having a hydroxyaryl group as a side chain may also be used as the binder in the present invention. 

so [0054] In the polymer, the hydroxyaryl group means an aryl group having one or more -OH groups. The aryi group 
may be, for example, a phenyl group, naphthyl group, anthracenyl group, phenanthrenyl group or the like. From the 
viewpoints of easy availability and physical properties, a phenyl group or naphthyl group is preferable. Therefore, the 
hydroxyaryl group may be a hydroxyphenyl group, dihydroxyphenyi group, trihydroxyphenyl group, tetrahydroxyphenyl 
group, hydroxynaphthyl group, dihydroxynaphthyl group or the like. The hydroxyaryl group may further have a substitu- 

55 ent such as a halogen atom, a hydrocarbon group having 20 or fewer carbon atoms, an alkoxy group having 20 or fewer 
carbon atoms, an aryloxy group having 20 or fewer carbon atoms or the like. The hydroxyaryl group may be bonded to 
a backbone of the polymer as a pendant group or bonded to the backbone through a connecting group. 
[0055] The polymer having a hydroxyaryl group as a side chain suitably used in the present invention may be a poly- 
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mer containing any one of the units represented by the following general formulae (IX) to (XII). 
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In these formulae, R 11 represents a hydrogen atom or a methyl group. R 12 and R 13 , which may be the same or different, 
represent a hydrogen atom, a halogen atom, a hydrocarbon group having 10 or fewer carbon atoms, an alkoxy group 
55 having 10 or fewer carbon atoms, or an aryloxy group having 10 or fewer carbon atoms. Alternatively, R 12 and R 13 may 
be linked to each other to form 1 ring - condensed benzene ring or cyclohexane ring. R 14 represents a single bond or 
a divalent hydrocarbon group having 20 or fewer carbon atoms. R 15 represents a single bond or a divalent hydrocarbon 
group having 20 or fewer carbon atoms. R 16 represents a single bond or a divalent hydrocarbon group having 10 or 
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fewer carbon atoms. X1 represents a single bond, ether bond, thioether bond, ester bond or amide bond, p is an integer 
from 1 to 4. Each of q and r is an integer from 0 to 3. 

[0056] Among the units represented by general formulae (IX) to (XII), specific units suitably used in the present inven- 
tion are listed below. 
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45 



[0057] These polymers can be synthesized by a conventionally known method. 

[0058] For example, the polymer having an unit represented by general formula (IX) is obtained by conducting radical 
polymerization or anion polymerization of a corresponding styrene derivative in which a hydroxyl group is protected as 
so an acetate or t-butyl ether to form a polymer, and thereafter conducting de-protection. 

[0059] The polymer having an unit represented by general formula (X) can be synthesized by methods described in 
JP-A Nos. 64-32256 and 64-35436. 

[0060] Further, the polymer having an unit represented by general formula (XI) is obtained by reacting an amine com- 
pound having a hydroxyl group with maleic anhydride to obtain a corresponding monomer, followed by conducting rad- 
55 ical polymerization. 

[0061] Further, the polymer having an unit represented by general formula (XII) is obtained by preparing a monomer 
corresponding to general formula (XII) by using, as a raw material, styrenes having a functional group such as chloros- 
tyrene, carboxystyrene or the like, which is useful for synthesis, followed by conducting radical polymerization. 
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[0062] In the present invention, the polymer having a hydroxyaryl group may be a homopolymer composed solely of 
units represented by general formulae (IX) to (XII), or may be a copolymer containing of two or more units represented 
thereby. 

[0063] Examples of the other units suitably used in the present invention include units derived from known monomers 
5 such as acrylates, methacrylates. acrylamides, methacrylamides, vinyl esters, styrenes, acrylic acid, methacrylic acid, 
acrylonitrile, maleic anhydride, maleic imide and the like. 

[0064] Specific examples of the acrylates which can be used include methyl acrylate. ethyl acrylate, (n- or i-)propyl 
acrylate. (n-, i-, sec- or t-)butyl acrylate, amyl acrylate, 2-ethylhexyl acrylate. dodecyl acrylate, chloroethyl acrylate, 2- 
hydroxyethyl acrylate, 2-hydroxypropyl acrylate. 5-hydroxypentyl acrylate. cyclohexyl acrylate, allyl acrylate. trimethyl- 
10 olpropane monoacrylate, pentaerythritol monoacrylate, glycidyl acrylate, benzyl acrylate. methoxybenzyl acrylate, 
chlorobenzyl acrylate. 2-(p-hydroxyphenyl)ethyl acrylate. furfuryl acrylate, tetrahydrofurfuryl acrylate. phenyl aaylate, 
chlorophenyl acrylate, sulfamoylphenyl acrylate, and the like. 

[0065] Specific examples of the methacrylates include methyl methacrylate, ethyl methacrylate, (n- or i-)propyl meth- 
acrylate. (n-, i-, sec- or t-)butyl methacrylate. amyl methacrylate, 2-ethylhexylmethacrylate, dodecylmethacrylate, chlo- 

15 roethyl methacrylate, 2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, 5-hydroxypentyl methacrylate, 
cyclohexyl methacrylate, allyl methacrylate. trimethylolpropane monomethacrylate, pentaerythritol monomethacrylate, 
glycisyl methacrylate, methoxybenzyl methacrylate, chlorobenzyl methacrylate. 2-(p-hydroxyphenyl) ethyl methacr- 
ylate, furfuryl methacrylate, tetrahydrofurfuryl methacrylate. phenyl methacrylate, chlorophenyl methacrylate, sulfa- 
moylphenyl methacrylate. and the like. 

20 [0066] Specific examples of the acrylamides include acrylamide, N-methylacrylamide, N-ethylacrylamide, N-propy- 
lacrylamide, N-butylacrylamide. N-benzylacrylamide, N-hydroxyethylacrytamide. N-phenylacrylamide. N-tolylacryla- 
mide, N-(p-hydroxyphenyl)acrylamide, N-(sulfamoylphenyl)acrylamide. N-(phenylsulfonyl)acrylamide t N- 
(tolylsulfonyl)acrylamide. N,N-dimethylacrylamide, N-methyl-N-phenylacrylamide, N-hydroxyethyl-N-methylacrylamide 
and the like. 

25 [0067] Specific examples of the methacrylamides include methacrylamide, N-methylmethacrylamide, N-ethylmeth- 
acrylamide, N-propylmethe.cryiamide. N-butylmethacrylamide, N-benzylmethacrylamide, N-hydroxyethylmethacryla- 
mide, N-phenylmethacrylamide, N-tolylmethacrylamide, N-(p-hydroxyphenyl)methacrylamide. N- 
(sulfamoylphenyl)methacrylamide. N-(phenylsulfonyl)methacrylamide. N-(tolylsulfonyl)methacrylamide. N.N-dimethyl- 
methacrylamide, N-methyl-N-phenylmethacrylamide, N-hydroxyethyl-N-methylmethaaylamide and the like. 

30 [0068] Specific examples of the vinyl esters include vinyl acetate, vinyl butylate, vinyl benzoate and the like. 

[0069] Specific examples of the styrenes include styrene, methylstyrene, dimethylstyrene, trimethylstyrene, ethylsty- 
rene, propylstyrene, cyclohexylstyrene, chloromethylstyrene, trrfluoromethylstyrene, ethoxymethylstyrene. ace- 
toxymethylstyrene, methoxystyrene, dimethoxystyrene, chlorostyrene. dichlorostyrene, bromostyrene, iodostyrene, 
f luorostyrene, carboxystyrene and the like. 

35 [0070] Examples which are particularly preferably used among these other monomers include acrylates, methacr- 
ylates, acrylamides, methacrylamides, vinyl esters, styrenes, acrylic acid, methacrylic acid and acrylonitrile having 20 
or fewer carbon atoms. 

[0071] The ratio of the units represented by general formulae (IX) to (XII) contained in the copolymer in which they 
are used is preferably from 5 to 1 00% by weight, and more preferably from 1 0 to 1 00% by weight. 
40 [0072] The weight average molecular weight of the polymer used in the present invention is preferably 4,000 or more, 
more preferably from 10.000 to 300,000, and the number average molecular weight is preferably 1.000 or more, and 
even more preferably from 2,000 to 250,000. The degree of polydispersion (weight average molecular weight/number 
average molecular weight) is preferably 1 or more, and is more preferably from 1 .1 to 10. 

[0073] Such a polymer may be any one of a random polymer, block polymer, graft polymer or the like, and preferably 
45 is a random polymer. 

[0074] The binder used in the present invention may be used alone or a combination of two or more binders may be 
used. The added amount of the binder is from 5 to 95% by weight, preferably from 1 0 to 95% by weight, more preferably 
from 20 to 90% by weight based on the total weight of solid components in the image recording material. If the added 
amount of the binder is less than 5% by weight, the durability of the recording layer is poor. If the added amount is more 
so than 95% by weight, an image is not formed. 

[Other Components] 

[0075] In the present invention, various compounds other than the above-described compounds may be added if nec- 
55 essary. 

[0076] For example, dyes having high absorption in the visible light region can be used as the coloring agent. 
[0077] Specifically, examples of such dyes include Oil Yellow #101, Oil Yellow #103, Oil Pink #312, Oil Green BG, Oil 
Blue BOS, Oil Blue #603. Oil Black BY, Oil Black BS, Oil Black T-505 (all of the above manufactured by Orient Chemical 
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Industry, Co., Ltd.), Victoria Pure Blue, Crystal Violet (CI42555), Methyl Violet (CI42535), Ethyl Violet, Rhodamine B 
(CI145170B), Malachite Green (CI42000), Methylene Blue (CI52015), and dyes disclosed in JP-A No. 62-293247. 
[0078] Preferably, these dyes are added after image formation to facilitate distinction between the image portions and 
the non-image portions. The amount to be added is 0.01 to 10% by weight based on the total weight of the solid com- 
5 ponents in the image recording material. 

[0079] In order to enable stable treatment regardless of fluctuations in the development conditions, nonionic sur- 
factants disclosed in JP-A Nos. 62-251740 and 3-208514 and ampholyte surfactants disclosed in JP-A Nos. 59-121044 
and 4-13149 can be added to the image recording material of the present invention. 

[0080] Specific examples of nonionic surfactants include sorbitan tristearate, sorbitan monopalmitate, sorbitan tri- 

io olate; mono glyceride stearate, and polyoxyethylene nonylphenyl ether, and the like. 

[0081] Specific examples of ampholytic surfactants include alkyl di(aminoethyl)g!ycine, alkyl polyaminoethylglycine 
hydrochloride, 2-alkyl-N-carboxyethyl-N-hydroxyethyl imidazolinium betaine, and N-tetradecyl-N,N-substituted betaine 
(for example. Amorgen K manufactured by Dai-lchi Kogyo Co., Ltd.), and the like. The amount of the above-mentioned 
nonionic surfactants and amphol'rtic surfactants is preferably from 0.05 to 1 5 % by weight, and more preferably from 0.1 

is to 5 % by weight in the image recording material. 

[0082] In order to provide the film with flexibility and the like, if necessary, a plasticiser can be added to the image 
recording material of the present invention. Examples of the plasticizer include polyethylene glycol, tributyl citrate, die- 
thyl phthalate, dibutyl phthalate, dihexyl phthalate, dioctyl phthalate, tricresyl phosphate, tributyl phosphate, trioctyl 
phosphate, tetrahydrofurfuryl oleate. oligomers and polymers of acrylic acid or methacrylic acid, and the like. 

20 [0083] In addition to these examples, epoxy compounds, vinyl ethers, and the like may be added. 

[0084] The image recording material of the present invention can be produced, in general, by dissolving the above- 
described components in a solvent and applying the resultant solution to an appropriate supporting substrate. Exam- 
ples of solvents used herein include, but are not limited to, ethylene dichloride, cyclohexanone, methyl ethyl ketone, 
methanol, ethanol, propanol, ethylene glycol monomethyl ether, 1-methoxy-2-propanol, 2-methoxyethylacetate, 1- 

25 methoxy-2-propylacetate. dimethoxyethane, methyl lactate, ethyl lactate, N,N-dimethyl acetamide, N,N-dimethyl forma- 
mide. tetramethyl urea. N-methyl pyrrolidone, dimethyl sulfoxide, sulfolane. y-butyrolactone. toluene, water, and the like. 
These solvents may be used alone, or a combination thereof may be used. The concentration of the above-described 
components (the total solid component including the additives) is preferably from 1 to 50 % by weight in the solution. 
The amount to be applied (solid component) on the supporting substrate depends on the purpose for which the image 

30 forming material is to be used. However, when the image forming material is to be used for a planographic printing plate, 
in general, an amount which is 0.5 to 5.0 g/m 2 after coating and drying is preferable. As the method of application, any 
of various methods can be used, such as bar coater application, rotation application, spray application, curtain applica- 
tion, dip application, air knife application, blade application, roll application, and the like. The smaller the amount 
applied, the greater the apparent sensitivity, but the worse the coating property of the image recording film. 

35 [0085] A surfactant for improving the applicability, such as a fluorine-containing surfactant disclosed in JP-A No. 62- 
1 70950 can be added to the image recording layer in the present invention. The added amount is preferably from 0.01 
to 1 % by weight, and more preferably from 0.05 to 0.5 % by weight based on the total weight of solid components in 
the image recording material. 

[0086] A supporting substrate used in the present invention may be a dimensionally stable plate-shaped substance. 

40 Examples thereof include paper, paper laminated with plastic (such as polyethylene, polypropylene, and polystyrene), 
metal plates (such as aluminum, zinc, and copper), plastic films (such as cellulose diacetate, cellulose triacetate, cellu- 
lose propionate, cellulose butyrate, cellulose acetate/butyrate, cellulose nitrate, polyethylene terephthalate, polyethyl- 
ene, polystyrene, polypropylene, polycarbonate, and polyvinyl acetal). and paper or plastic film on which any of the 
above-listed metals is laminated or deposited. 

45 [0087] A polyester film or an aluminum plate is preferable as the supporting substrate in the present invention. An 
aluminum plate is particularly preferable since it has good dimensional stability and can be provided at a relatively low 
cost. Examples of preferable aluminum plates include pure aluminum plates and alloy plates comprising aluminum as 
the main component and trace qualities of a different element. Furthermore, plastic films on which aluminum is lami- 
nated or deposited can also be used. Examples of different elements included in the aluminum alloy include silicon, 

so iron, manganese, copper, magnesium, chromium, zinc, bismuth, nickel, and titanium. The amount of the different ele- 
ment in the alloy is preferably 10% by weight or less. In the present invention, pure aluminum is particularly preferable. 
However, since production of a completely pure aluminum is difficult in terms of refining technology, an aluminum con- 
taining a slight amount of a different element can be used. The composition of an aluminum plate applied to the present 
invention is not specifically defined, and a known aluminum plate can also be used. The thickness of the aluminum plate 

55 used in the present invention is from about 0. 1 mm to 0.6 mm, preferably from 0. 1 5 mm to 0.4 mm, and more preferably 
from 0.2 mm to 0.3 mm. 

[0088] Prior to roughening the surface of the aluminum plate, a degreasing treatment with, for example, a surfactant, 
an organic solvent, an aqueous alkaline solution, or the like may be conducted to remove the rolling oil on the surface, 
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if desired. 

[0089] The surface roughening treatment of the aluminum plate can be carried out by using any of various methods, 
such as, for example, a mechanically roughening method, an electrochemically roughening method in which the plate 
surface is dissolved, and a chemically roughening method in which a plate surface is dissolved selectively. The mechan- 

5 ical method may be a known method such as a ball abrasion method, brush abrasion method, blast abrasion method, 
or buff abrasion method. The electrochemically roughening method may be a method in which an alternating current or 
direct current is applied to the plate in an electrolytic solution containing hydrochloric acid or nitric acid. Further, a 
method combining both of the above-mentioned methods as disclosed in JP-A No. 54-63902 can be used. 
[0090] An aluminum plate which has undergone surface roughening treatment may be subjected to an alkaline etch- 

w ing treatment or a neutralizing treatment if necessary, followed by an anodizing treatment so as to improve the water 
retention property and the abrasion resistance property of the surface if desired. As the electrolyte used in the anodiz- 
ing treatment of the aluminum plate, any of various electrolytes which form a porous oxide film can be used. In general, 
sulfuric acid, phosphoric acid, oxalic acid, chromic acid, or a mixture thereof can be used. The concentration of the elec- 
trolyte depends on the type of electrolyte and the like. 

is [0091] The conditions of the anodization cannot be determined as a general rule since they change in many ways 
depending on the electrolyte solution used. However, in general, it is appropriate that the concentration of the electro- 
lyte solution is from 1 to 80% by weight, the temperature of the electrolyte solution is from 5 to 70°C, the current density 
is from 5 to 60 A/dm 2 , the voltage is from 1 to 1 00 V, and the electrolysis time is from 10 seconds to 5 minutes. 
[0092] An amount of anodized film less than 1 .0 g/m 2 results in insufficient run length of the planographic printing 

20 plate, and scratches are easily produced in non-image portions of the planographic printing plate. Thus, it is easy for 
so-called "scratch toning", which occurs due to ink adhering to the scratches during printing, to occur. 
[0093] After the anodizing treatment, the aluminum surface is subjected to a hydrophilic treatment if necessary. Exam- 
ples of a hydrophilic treatment used in the present invention include an alkaline metal silicate (such as an aqueous solu- 
tion of sodium silicate) method as disclosed in U. S. Patent Nos. 2,714,066, 3,181 ,461 . 3.280,734 and 3.902,734. In this 

25 method, the supporting substrate is treated by immersion or electrolysis in an aqueous solution of sodium silicate. Other 
examples include a method of treating with potassium fluorozirconate disclosed in JP-B No. 36-22063 and a method of 
treating with polyvinyl phosphonate disclosed in U. S. Patent Nos. 3,276,868, No. 4.153,461 and 4,689,272. 
[0094] A primer layer may be optionally formed on the supporting substrate in the image recording material of the 
present invention. 

30 [0095] The component of the primer layer may be any of various organic compounds, and may be selected from car- 
boxy methylcellulose; dextrin; gum arabic; organic phosphonic acids, which may be substituted, such as phosphonic 
acids having an amino group (for example, 2-amino ethyl phosphonic acid), phenyl phosphonic acid, naphthyl phos- 
phonic acid, alkyl phosphonic acid, glycero phosphonic acid, methylene diphosphonic acid and ethylene diphosphonic 
acid; organic phosphoric acid, which may be substituted, such as phenyl phosphotic acid, naphthyl phosphoric acid, 

35 alkyl phosphoric acid and glycero phosphoric acid; organic phosphinic acids, which may be substituted, such as phenyl 
phosphinic acid, naphthyl phosphinic acid, alkyl phosphinic acid, and glycero phosphinic acid; amino acids such as gly- 
cine and p-alanine; and hydrochlorides of amine having a hydroxy group, such as hydrochloride of triethanol amine. 
These compounds may be used in a mixture of two or more. 

[0096] The appropriate coated amount of the organic primer layer is from 2 to 200 mg/m 2 . 

40 [0097] A planographic printing plate using the image recording material of the present invention can be produced as 
described above. An image is exposed on the planographic printing plate by an infrared ray having a wavelength of 760 
nm to 1 ,200 nm emitted from a solid-state laser or a semiconductor laser. In the present invention, the printing plate can 
be developed immediately after the laser irradiation, but is preferably treated with heat between the laser irradiation 
process and the developing process. Preferable temperature and time of a heat treatment are a range of 80°C to 150 Q C 

45 and a duration of 10 seconds to 5 minutes, respectively. The laser energy needed for recording by laser irradiation can 
be reduced by the heat treatment. 

[0098] After the heat treatment if necessary, the image recording material of the present invention is developed by 
an aqueous alkaline solution. 

[0099] A conventionally known aqueous alkaline solution can be used as a developing solution or a replenishing solu- 
so tion for the image recording material of the present invention. Examples thereof include inorganic alkaline salts such as 
sodium silicate, potassium silicate, sodium tertiary phosphate, potassium tertiary phosphate, ammonium tertiary phos- 
phate, sodium secondary phosphate, potassium secondary phosphate, ammonium secondary phosphate, sodium car- 
bonate, potassium carbonate, ammonium carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate, 
ammonium hydrogen carbonate, sodium borate, potassium borate, ammonium borate, sodium hydroxide, ammonium 
55 hydroxide, potassium hydroxide and lithium hydroxide. Furthermore, also used are organic alkaline agents such a mon- 
omethylamine, dimethylamine, trimethylamine, monoethylamine, diethylamine. triethylamine, monoisopropylamine, 
diisopropylamine, triisopropylamine, n-butylamine, monoethanolamine, diethanolamine, triethanolamine, monoisopro- 
panolamine, diisopropanolamine, ethyleneimine, ethylenediamine and pyridine. 
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[0100] These alkaline agents can be used alone or in combination of two or more. 

[0101] Particularly preferable developing solutions among these alkaline agents are an aqueous solution of silicate, 
such as sodium silicate, potassium silicate, or the like, since the developing property can be adjusted by the ratio and 
concentration of the silicon dioxide Si0 2 to the alkaline metal oxide M 2 0, which are components of the silicate. For 

5 example, alkaline metal silicates disclosed in JP-A No. 54-62004 and JP-B No. 57-7427 can be used efficiently. 

[0102] Furthermore, it is known that, in a case in which an automatic developing machine is used for developing, by 
adding to the developing solution an aqueous solution (replenishing solution) whose alkaline strength is greater than 
that of the developing solution, a large amount of planographic printing plates can be developed without changing the 
developing solution in the developing tank for a long period of time. The replenishing method is also preferably applied 

10 in the present invention. 

[01 03] Various types of surfactants and organic solvents can be added to the developing solution or the replenishing 
solution to promote or restrain the developing property, to improve the dispersion of developing scum or the conformity 
of the printing plate image portion to ink, if necessary. Examples of preferable surfactants include anionic surfactants, 
cationic surfactants, nonionic surfactants, and ampholytic surfactants. 
is [0104] Furthermore, reducing agents such as a sodium salt or a potassium salt of an inorganic acid such as hydro- 
quinone, resorcin, sulfurous acid, and hydrogen sulfurous acid can be added to the developing solution or the replen- 
ishing solution, if necessary. Further, organic carboxylic acid, antifoaming agents, and water softeners can be added to 
the developing solution or the replenishing solution, if necessary. 

[01 05] Printing plates developed with the above-mentioned developing solutions and replenishing solutions are sub- 
20 jected to an after-treatment with a rinsing solution containing water, a surfactant and the like, and with a desensitizing 
solution containing gum arabic, a starch derivative and the like. These treatments can be used in any of various combi- 
nations as the after-treatment when the image recording material of the present invention is used as a printing plate. 
[0106] Recently, an automatic developing machine for printing plates has been widely used in plate making and print- 
ing industries in order to streamline and standardize the plate making operation. In general, this automatic developing 
25 machine comprises a developing means and an after-treatment means. Each means comprises a device for conveying 
a printing plate, treatment solution tanks, and spraying devices. Developing processing is carried out by spraying treat- 
ment solutions, which are pumped up by pumps, from spray nozzles to the printing plate after exposure, while the print- 
ing plate is being conveyed horizontally. In addition, a processing method has also become known recently in which, 
after exposure, a printing plate is immersed in treatment solution tanks filled with treatment solutions while the printing 
30 plate is being conveyed through the solutions by guide rollers. In such automatic processing, while processing is being 
carried out, replenishing solutions can be replenished into the respective treatment solutions in accordance with the 
processed amount of the printing plate, the work time, or the like. 

[0107] A so-called disposable treating method can also be applied in which treatment is effected with substantially 
unused processing solutions. 

35 [0108] A planographic printing plate obtained as described above can be used for a printing process, after applying 
a desensitizing gum if desired. However, in a case in which a planographic printing plate having better run length is 
desired, a burning treatment is used. 

[0109] If the planographic printing plate is subjected to a burning treatment, it is preferable to treat the plate with a 
baking conditioner as disclosed in JP-B Nos. 61-2518 and 55-28062, and JP-A Nos. 62-31859 and 61-159655, prior to 
40 burning. 

[01 1 0] Methods of treating the plate with a baking conditioner include a method of applying the baking conditioner on 
a planographic printing plate with a sponge or an absorbent cotton infused with the baking conditioner, a method of 
applying the baking conditioner to a printing plate by immersing the plate in a tray filled with the solution, and a method 
of applying the baking conditioner to the plate by an automatic coater. By making the applied amount of the solution 
45 uniform with a squeegee or a squeegee roller after application, a more preferable result can be obtained. 

[0111] An appropriate amount of a baking conditioner to be applied is 0.03 to 0.8 g/m 2 (dry weight), in general. 
[01 1 2] The planographic printing plate, to which the baking conditioner has been applied and then dried, is heated at 
a high temperature with a burning processor (such as a burning processor BP-1300 commercially available from Fuji 
Photo Film Co., Ltd.), if necessary. The heating temperature and the duration of heating depend on the types of corn- 
so ponents forming the image. However, a range of 100 to 300°C and a range of 1 to 20 minutes are preferable. 

[01 13] A planographic printing plate treated with the burning treatment can be subjected to conventional treatments 
such as a water washing treatment, a gum coating treatment, and the like, if necessary. However, in a case in which a 
baking conditioner containing a water-soluble polymer compound is used, a desensitizing treatment such as gum coat- 
ing can be omitted. 

55 [01 1 4] A planographic printing plate obtained by such treatment is used in an offset printer for printing large quantities. 
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EXAMPLES 

[01 1 5] Hereinafter, the present invention will be illustrated in further detail with reference to examples, but is not lim- 
ited thereto. 

5 

[Synthesis of Diazonium Salt] 

[0116] Synthesis methods for diazonium salts used in the examples are described below. In these synthesis exam- 
ples, reagents and solvents were purchased from Tokyo Kasei K.K., Wako Junyaku Kogyo K.K. and Afdrich Corp., and 
io were used without any treatment. 

Synthesis Example 1 

Synthesis of compound (l-b-33): 

75 

[0117] 1,3,5-Benzene triol was nitrated by a conventional method to obtain 2-nrtrobenzene-1,3,5-triol. The resulting 
2-nitrobenzene-1,3,5-triol (12 g) was reacted with ethyl iodide (33 g) and potassium carbonate (29 g) in N.N-dimethyl- 
acetamide (30 ml) at 80°C for 5 hours. Then, to this was poured in water (300 ml), and the precipitated solid was filtered 
and washed to obtain 2-nitro-1 ,3,5-triethoxybenzene (13.4 g). 
20 [0118] 2-Nitro-1,3,5-triethoxybenzene (12.8 g) in isopropyl alcohol (80 ml) was reacted at 90°C for 2 hours with an 
iron powder (28 g) and aqueous ammonium chloride solution (2.85 g/water 8.4 ml). This mixture was extracted with 
ethyl acetate and the solvent of the extract was distilled off. To the resulting solution was further added cone, hydrochlo- 
ric acid (6 ml), and the mixture was washed with a small amount of aceton to obtain 2,4,6-triethoxyaniKne hydrochloride 
(4.7 g). 

25 [011 9] 2,4,6-Triethoxyaniline hydrochloride (2.6 g) was dissloved in methanol (50 ml), and the solution was acidified 
with cone, hydrochloric acid (3.5 ml). Then, aqueous sodium nitrite solution (1 .4 g/water 1 0 ml) was added slowly to this 
solution while cooling with ice. Two hours later, 2-hydroxy-4-methoxybenzophenone-5-sulfonic acid (6.2 g) was added 
to the solution. One hour later, this mixture was extracted with methylene chloride, and the extract was washed with 
water. Then, the solvent of the resulting solution was distilled Off to obtain 2,4,6-triethoxybenzenediazonium 2-hydroxy- 

30 4-methoxybenzophenone-5-sulfonate (4.5 g) as a pale yellow powder. 

[01 20] Further, according to the same procedure, the following diazonium salts were synthesized. 

[0121] 2,4,6-Tris(n-octyloxy)benzenediazonium 2-hydroxy-4-methoxybenzophenone-5-sulfonate (l-f-33); pale yellow 

powder; mp: 124°C (decomposition). 

[0122] 2,4,6-Tris(n-hexyloxy)benzenediazonium 2-hydroxy-4-methoxybenzophenone-5-sulfonate (l-e-33); pale yellow 
35 powder; mp: 129°C (decomposition). 

[0123] 2,4,6-Tris(n-hexyloxy)benzenediazonium p-toluenesulfonate (l-e-21); pale yellow powder. 
[0124] 2,4,6-Tris(n-hexyloxy)benzenediazonium hexafluorophosphate (l-e-7); yellow liquid (solidified in a refrigerator). 
[0125] 2,4,6-Tris(n-propyloxy)benzenediazonium 2-hydroxy-4-methoxybenzophenone-5-sulfonate (l-c-33); pale yel- 
low powder. 

40 [0126] 2,4,6-Tris(n-butyloxy)benzenediazonium 2-hydroxy-4-methoxybenzophenone-5-sulfbnate (l-d-33); pale yellow 
powder. 

[0127] 2,4,6-Triethoxybenzenediazonium mesitylenesulfonate (l-b-31); pale yellow powder; melting point: 128 to 
1 31 °C (decomposition). 

45 Synthetic Example 2 

Synthesis of compound (l-i-33): 

[0128] 2,4,6-Trihydroxyacetophenone (51 g) was reacted with n-octyl bromide (1 12 g) and potassium carbonate (81 
so g) in N.N-dimethylacetamide (200 ml) at 100°C for 4 hours. Then, this solution was poured into water, and this mixture 
was extracted with ethyl acetate and washed with water. The resulting solution was concentrated by a rotary evaporator. 
Then, hexane was added and a precipitated solid was filtered to obtain 4,6-bis(n-octyloxy)-2-hydroxyacetophenone (97 

[0129] 4,6-Bis(n-odyloxy)-2-hydroxyacetophenone (20 g) was reacted with methyl p-toluenesulfonate (20 g) and 
55 potassium carbonate (7 g) in N,N-dimethylacetamide (50 ml) at 100°C for 6 hours to obtain 4,6-bis(n-octyloxy)-2-meth- 
oxyacetophenone. Thereafter, this was dissloved in ethanol (90 ml), and then potassium hydroxide (3.3 g), 
hydroxyamine hydrochloride (3.6 g) and water (20 ml) were added. The mixture was reacted at 80°C for 5 hours, to 
obtain 4,6-bis(n-octyloxy)-2-methoxyacetophenoneoxime (16 g). 
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[0130] 4,6-Bis(n-octyloxy)-2-methoxyacetophenoneoxime (16 g) was dissolved in formic acid (50 ml) and reacted at 
100°C for 3 hours. Then, this mixture was poured into water, extracted with ethyl acetate and the extract was washed 
with water. Then, the solvent of the resulting solution was distilled off. 4 > 6-Bis(n-octyloxy)-2-methoxyacetanilide (8 g) 
was isolated by silica gel column chromatography. 

[0131] 4,6-Bis(n-octyloxy)-2-methoxyacetanilide (1 - 9 g) was dissolved in methanol (25 ml). To this was added cone, 
hydrochloric acid (5 ml), and the solution was heated for 1 hour. After the solution was allowed to cool, cone, hydrochlo- 
ric acid (1 ml) was further added to acidify the solution. Then, aqueous sodium nitrite solution (0.5 g/water 10 ml) was 
slowly added while cooling with ice. Three hours later, 2-hydroxy-4-methoxybenzophenone-5-sulfonic acid (2.4 g) was 
added. Further, 1 hour later, water was added, and this mixture was filtered and washed with water to obtain 4,6-bis(n- 
octyloxy)-2-methoxybenzenediazonium 2-hydroxy-4-methoxybenzophenone-5-sulfonate (2.9 g) as a pale yellow pow- 
der. 

Synthesis Example 3 
Synthesis of compound (ll-c-33): 

[0132] The following compounds were synthesized from 2,4-dihydroxyacetophenone in accordance with the same 
procedure as in synthesis example 2. 

[0133] 2,4-Bis(n-hexyloxy)benzenediazonium 2-hydroxy-4-methoxybenzophenone-5-sulfonate (ll-c-33); pale yellow 
powder. 

[0134] 2,4-Bis(n-hexyloxy)benzenediazonium hexafluorophosphate (ll-c-7); pale yellow powder. 
[0135] 2,4-Bis(n-hexyloxy)benzenediazonium p-toluenesulfonate (ll-c-21); pale yellow powder. 

[Production of Supporting Substrate] 

[01 36] An aluminum plate (material 1 050) having a thickness of 0.30 mm was degreased by washing with trichloroeth- 
ylene. A roughening treatment was carried out on the aluminum plate by graining the surface with a nylon brush and an 
aqueous suspension of 400 mesh pumice powder, and the plate was then washed with water. The plate was etched by 
being immersed for 9 seconds in a 25 % aqueous solution of sodium hydroxide of 45 °C, and was then washed with 
water. Thereafter, the plate was further immersed in 2 % HN0 3 for 20 seconds and then washed with water. The etching 
amount of the grained surface was about 3 g/m 2 . Then, the plate was provided with a direct current anodic oxidization 
film of 3 g/m 2 by using 7 % H 2 S0 4 as the electrolyte and a current density of 1 5 A/dm 2 . The plate was then washed with 
water and dried. Then, the following primer solution was applied to the aluminum plate, and the plate was dried at 80°C 
for 30 seconds. After drying, the coated amount was 10 mg/m 2 . The resultant supporting substrate is referred to as a 
supporting substrate A. 

(Composition of primer solution) 

[0137] 



p- Alanine 


0.1 g 


Phenylsulfonic acid 


0.05 g 


Methanol 


40g 


Pure water 


60g 
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Examples 1 to 6 

[Production of Planographic Printing Plate] 
5 Solution [A] 
[0138] 



10 





Compound represented by general formula (1) 


0.15 g 




Infrared absorbing agent IR-Dye-4 (having the structural formula shown below, manufactured by Nippon 
Kanko Shikiso Kenkyusho K.K.) 


0.10 g 


15 


Novolak resin obtained from phenol and formaldehyde (weight-average molecular weight 10000) 


1.5g 




Cross-liking agent MM-1 (having the structural formula shown below) 


0.50 g 




Fluorine-based surfactant (MEGAFAC F-177, manufactured by Dainippon Ink & Chemicals. Inc.) 


0.03 g 


20 


Methyl ethyl ketone 


15g 


1 -methoxy-2-propanol 


10 g 




methyl alcohol 


5g 



25 



OH 



30 



35 




[MM-1 ] 



50 




( IR-Dye-4 ) 



CI04" 

[0139] In the solution [A] having the above-described composition, the type of the compound represented by general 



34 
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formula (1) was changed to those listed in Table 1, so as to prepare six types of solutions [A-1] to [A-6]. These solutions 
were respectively applied on above-described supporting substrates A and dried for 1 minute at 100°C to obtain nega- 
tive type planographic printing plates [A-1] to [A-6]. The coating weight after drying was 1 .3 g/m 2 . 



Table 1 



Example No. 


Planographic Printing 
Plate 


Compound 


Example 1 


A-1 


l-b-33 


Example 2 


A-2 


l-c-33 


Example 3 


A-3 


l-e-33 


Example 4 


A-4 


l-f-33 j 


Example 5 


A-5 


l-i-33 


Example 6 


A-6 


l-e-21 



20 [01 40] The resulting negative type planographic printing plates [A-1 ] to [A-6] were exposed by a semiconductor laser 
emitting an infrared ray having a wavelength of 830 nm. After exposure, the plates were heated for 1 minute in an oven 
at 1 40°C, and then were processed by passing through an automatic developing machine containing a developing solu- 
tion DP-4 (1 :8) and a rinse solution FR-3 (1:7) both manufactured by Fuji Photo Film Co., Ltd. Excellent negative images 
were obtained on all of the plates. 

25 [0141 ] Further, the negative type planographic printing plates [A-1] to [A-6] were stored for 3 days under high temper- 
ature and high humidity conditions of a temperature of 35°C and a humidity of 75%. Thereafter, the plates were 
exposed with the semiconductor laser, heated and developed in the same manner as described above. Even after this 
durability test, excellent negative images were obtained on the respective plates. 

so Comparative Examples 1 to 2 

[0142] Negative type planographic printing plates [B-1] and [B-2] were produced in the same manner as in Examples 
1 to 6 except that in the solutions [A] used in Examples 1 to 6, diazonium salts (X-1 ) and (X-2) having the following struc- 
tures respectively were used instead of the diazonium salt represented by general formula (1). 



AO 



45 



SO 



55 
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OEt 



10 



15 




[X-i] 



OMe 



OEt 



20 



25 



30 




[X-2] 



OMe 



35 



40 



45 



[0143] The resulting negative type planographic printing plates [B-1] and [B-2] were exposed by a semiconductor 
laser, heated, and developed in the same manner as in Examples 1 to 6 without conducting the above-described dura- 
bility test Excellent negative type images were obtained on both plates. However, a negative image could not be formed 
with either of the Comparative Example [B-1] and [B-2] in a case in which the plates [B-1] and [B-2] were stored tor 3 
days under high temperature and high humidity conditions of a temperature of 35°C and a humidity of 75% in the same 
manner as in Examples 1 to 6, then exposed with the semiconductor laser, heated and developed in the same manner 
as in Examples 1 to 6. 

[0144] From the results of Examples 1 to 6 and Comparative Examples 1 and 2, it can be understood that the piano- 
graphic printing plates using the negative type image recording materials of the present invention have excellent stora- 
bility under high temperature and high humidity. 

Examples 7 to 9 



Solution [E] 



50 [0145] 



55 



Compound represented by general formula (1) 

Infrared absorbing agent IR-Dye-2 (having the structural formula shown below, manufactured by Nippon 
Kanko Shikiso Kenkyusho K.K.) 



0.12 g 
0.10 g 



36 
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(continued) 



10 



p-hydroxystyrene polymer (weight-average molecular weight 8000) 
2,6-bishydroxymethyl-p-cresol 

Fluorine-based surfactant (MEGAFAC F-177, manufactured by Dainippon Ink & Chemicals. Inc.) 
Methyl ethyl ketone 
1 -methoxy-2-propanol 
methyl alcohol 




15 



20 




( IR-Dye-2 ) 



25 [0146] In the solution [E] having the above-described composition, the type of the compound represented by general 
formula (1) or (2) was changed to those listed in Table 2. so as to prepare three types of solutions [E-1] to [E-3]. These 
solutions were respectively applied on the above-described supporting substrate A and dried for 2 minutes at 100°C to 
obtain negative type planographic printing plates [E-1] to [E-3]. The coating weight after drying was 1 .5 g/m 2 . 
[0147] The resulting negative type planographic printing plates [E-1] to [E-3] were exposed by a semiconductor laser 

30 emitting an infrared ray having a wavelength of 830 nm. After exposure, the plates were heated for 1 minute in an oven 
at 1 40°C, and then were processed by passing through an automatic developing machine containing a developing solu- 
tion DP-4 (1 :8) and a rinse solution FR-3 (1 :7) both manufactured by Fuji Photo Film Co., Ltd. Then, the surface of the 
plate was treated by gum GU-7 (1 :1) manufactured by Fuji Photo Film Co., Ltd., and printing was effected by a Hydel 
KOR-D machine. Excellent negative images were obtained on both plates. 

35 



Table 2 



Example No. 


Planographic Printing 
Plate 


Compound 


Example 7 


E-1 


l-b-33 


Example 8 


E-2 


l-f-33 


Example 9 


E-3 


ll-C-21 


Comparative Example 3 


Could not be produced 





Comparative Example 3 

so [0148] An attempt was made to produce a negative type planographic printing plate [F-1] in the same manner as in 
Examples 7 to 9 except that in the solutions [E] used in Examples 7 to 9, the above-described cfiazonium salt (X-1) was 
used instead of the compounds represented by general formula (1) or (2). However, the pigment was changed in color 
during the preparation of the solution. 

[0149] The results of Examples 7 to 9 and Comparative Example 3 show that the planographic printing plates using 
55 the negative type image recording materials of the present invention are stable during preparation. 
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Examples 10 to 13 

[Preparation of Supporting Substrate] 

5 [01 50] An aluminum plate (material 1 050) having a thickness of 0.30 mm was degreased by washing with trichioroeth- 
ylene. Thereafter, a roughening treatment was carried out on the aluminum plate by graining the surface with a nylon 
brush and an aqueous suspension of 400 mesh pumice powder, and the plate was then washed well with water. This 
plate was etched by being immersed for 9 seconds in a 25% aqueous sodium hydroxide solution at 45°C, and was then 
washed with water. Thereafter, the plate was further immersed in 2% HN0 3 for 20 seconds and then washed with water. 

io The amount etched of the grained surface was about 3 g/m 2 . Then, this plate was anodized by direct current having a 
density of 1 5 A/dm 2 by using 7 % H 2 S0 4 as an electrolysis solution to form a film of 3 g/m 2 , and was then washed with 
water and dried. Next, the primer solution as described below was applied to the aluminum plate, and dried at 80°C for 
30 seconds. The amount coated after drying was 10 mg/m 2 . The resultant supporting substrate is referred to as sub- 
strate B. 

15 

(Composition of Primer Solution) 
[0151] 



20 





p-Aminoethylphosphonic acid 


0.1 g 




Methanol 


70 g 


25 


Pure water 


30 g 



[Production of Planographic Printing Plate] 
30 Solution [C] 
[0152] 



35 





Compound represented by general formula (1) 


0.20 g 




Infrared absorbing agent (listed in Table 3) 


0.16 g 


40 


p-hydroxystyrene polymer (weight-average molecular weight 20000) (MARUKA LINCUR M H-2, manu- 
factured by Maruzen Petrochemical Co., Ltd.) 


1.4g 




Cross-linking agent HM-1 (having the following structural formula) 


0.6 g 




2,6-bishydroxymethyl-p-cresol 


0.50 g 


45 


Fluorine-based surfactant (MEGAFAC F- 176, manufactured by Dainippon Ink & Chemicals. Inc.) 


0.03 g 


Naphthalenesulfonate salt of Victoria Pure Blue 


0.04 g 




Methyl ethyl ketone 


15g 




1 -methoxy-2-propanol 


10 g 


50 


methyl alcohol 


5g 
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w 



15 



20 




HM-1 



[0153] In the solution [c] having the above-described composition, the type of the compound represented by general 
formula (1) and the infrared absorbing agent were changed to those listed in Table 3, so as to prepare three types of 
solutions [C-1] to [C-3]. Then, in the solution [C-1], the p-hydroxystyrene polymer was changed to a p-hydroxysty- 
25 rene/methyl methacrylate copolymer (MARUKALINKER CCM, manufactured by Maruzen SeWyu K.K., weight-average 
molecular weight 10,000), so as to prepare a solution [C- 4]. These solutions were respectively applied on supporting 
substrates B and dried for 1 minute at 100°C to obtain negative type planographic printing plates [C-1] to [C-4]. The 
coating weight after drying was 1 .3 g/m 2 . 



30 



35 



40 



Table 3 



Example No. 


Planographic Printing 
Plate 


Compound Repre- 
sented by General For- 
mula (1) 


Infrared Ray Absorbing 
Agent 


Example 10 


C-1 


l-b-31 


IR-Dye-3 


Example 1 1 


C-2 


l-b-33 


IR-Dye-3 


Example 12 


C-3 


l-b-31 


IR-Dye-5 


Example 13 


C-4 


l-c-33 


IR-Dye-3 


Comparative Example 4 


D-1 


X-3 


IR-Dye-3 



45 



SO 



55 



39 



BNSDOCID: <EP 089961 4A1_I_> 



EP0 899 614 A1 




40 



45 



50 



55 
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10 




IR-Dye-3 

o A o 0-^0 O^o 0^0 



25 



30 




O" 



IR-Dye-5 



40 

[0154] The resulting negative type planographic printing plates [C-1] to [C-4] were left for 10 minutes under white flu- 
orescent light, and were then exposed by a semiconductor laser emitting an infrared ray having a wavelength of 830 
nm. After exposure, the plates were heated for 1 minute in an oven at 140°C, and were then processed by passing 
through an automatic developing machine containing a developing solution DP-4 (1:8) and a rinse solution FR-3 (1:7) 
45 both manufactured by Fuji Photo Film Co., Ltd. Then, the surface of the plate was treated by gum GU-7 (1 :1) manufac- 
tured by Fuji Photo Film Co., Ltd., and printing was effected by a Hydel KOR-D machine. Excellent negative images 
were obtained on all of the plates. 

Comparative Example 4 

so 

[0155] A negative type planographic printing plate [D-1] was produced in the same manner as in Examples 10 to 13 
except that in the solutions [C] used in Examples 10 to 13, the diazonium salt (X-3) having the following structure was 
used instead of the compound represented by general formula (1). 

[0156] In the same manner as in Examples 10 to 13. the resulting planographic printing plate [D-1] was left for 10 
55 minutes under white fluorescent light, then exposed, heated and developed, and printing was effected by a Hydel KOR- 
D machine. It was found that stains had formed on the non-image parts. 
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OMe HO 




OMe 



S0 3 



X-3 



[0157] The results of Examples 10 to 13 and Comparative Example 4 show that the negative type image recording 
materials of the present invention have excellent handling stability under white fluorescent light. 



1. An image recording material comprising at least one diazonium salt represented by following general formula (1), 
an infrared ray absorbing agent, a cross-linking agent which is cross-linked in the presence of an acid, and a binder, 



wherein each of and R 2 independently represents a substituted or unsubstituted hydrocarbon group having 
20 or fewer carbon atoms, 

each of R 4 and R 5 independently represents a hydrogen atom or a substituted or unsubstituted hydrocarbon 
group having 20 or fewer carbon atoms, 

R 6 represents a hydrogen atom, a substituted or unsubstituted alkyloxy group, aryloxy group or aralkyloxy 
group having 20 or fewer carbon atoms, and 

X represents a counter anion selected from F, CI, Br, I, CI0 4 . BF 4 , PF 6 , SbF 6 , AsF 6 , alkylsulfbnate ion and aryl- 
sulfonate ion. 

2. The image recording material according to claim 1 , wherein R 6 in general formula (1 ) represents OR 3 , 

wherein R 3 represents a liner, branched or alicyclic alkyl group having 1 to 12 carbon atoms, or an aromatic 
ring having 6 to 10 carbon atoms, or an aralkyl group having 7 to 12 carbon atoms. 

3. The image recording material according to claim 1 or 2, wherein the infrared ray absorbing agent is a dye or pig- 
ment which absorbs infrared rays of 760 nm to 1 200 nm. 

4. The image recording material according to any one of claims 1 to 3, wherein the cross-linking agent is selected 
from the group consisting of 

i) aromatic compounds substituted by an alkoxymethyl or a hydroxymethyl group. 

ii) compounds containing an N-hydroxymethyl, an N-alkoxymethyl or an N-acyloxymethyl group, and 

iii) epoxy compounds. 



Claims 




R 4 O-R 1 



X" general formula (1) 
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5. The image recording material according to any one of claims 1 to 4, wherein an amount of the cross-linking agent 
is from 5 to 80 % by weight, preferably 10 to 75 % by weight, and more preferably 20 to 70 % by weight, based on 
a total solid content of the image recording material 

s 6. The image recording material according to any one of claims 1 to 5, wherein the binder is a novolak resin, or a pol- 
ymer containing a hydroxyaryl group on the side chain of the polymer. 

7. The image recording material according to claim 6, wherein the hydroxyaryl group is selected from the group con- 
sisting of hydroxyphenyl, dihydroxyphenyl, trihydroxyphenyl, tetrahydroxyphenyl, hydroxynaphthyl, and dihydroxy- 

10 naphthyl groups, and the hydroxyaryl group may contain a substituent selected from the group consisting of a 
halogen atom, an alkyl group having 20 or fewer carbon atoms, an alkoxy group having 20 or fewer carbon atoms, 
and an aryloxy group having 20 or fewer carbon atoms. 

8. The image recording material according to claim 6, wherein the polmer containing the hydroxyaryl group on the 
is side chain is represented by at least one formula selected from the group of the following general formulae (IX) to 



(XII) : 



R 



25 



20 




(OH) p 



OX) 



30 



35 




R 



H 



(X) 



40 




45 



SO 



55 
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15 



20 



25 



30 



35 



40 




(XII) 



(0H) P 



wherein R 11 represents a hydrogen atom or a methyl group, 

R 12 and R 13 , which are the same or different, each represent a hydrogen atom, a halogen atom, an alkyl group 
having 10 or fewer carbon atoms, an alkoxy group having 10 or fewer carbon atoms or an aryloxy group having 
45 1 0 or fewer carbon atoms, or R 1 2 and R 1 3 may be linked to each other to form a condenced benzene ring or a 

cyclohexane ring, 

R 14 represents a single bond or a divalent hydrocarbon group having 20 or fewer carbon atoms. 
R 1 5 represents a single bond or a divalent hydrocarbon group having 20 or fewer carbon atoms, 
R 16 represents a single bond or a divalent hydrocarbon group having 20 or fewer carbon atoms, 
so X1 represents a single bond, an eter bond, a thioether bond, an ester bond or an amide bond, 

p represent an integer of 1 to 4, and 
q and r each represent an integer of 0 to 3. 

9. A planographic plate comprising a substrate having thereon a recording layer containing at least one diazonium salt 
55 represented by following general formula (1). an infrared ray absorbing agent, a cross-linking agent which is cross- 
linked in the oresence of an acid, and a binder, 
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R 4 0-R 1 




general formula (l) 



wherein each of R 1 and R 2 independently represents a substituted or unsubstituted hydrocarbon group having 20 
is or fewer carbon atoms, 

each of R 4 and R 5 independently represents a hydrogen atom, or a substituted or unsubstituted hydrocarbon 
group having 20 or fewer carbon atoms, 

Rg represents a hydrogen atom, or a substituted or unsubstituted alkyloxy group, aryloxy group or aralkyloxy 
20 group having 20 or fewer carbon atoms, and 

X represents a counter anion selected from the group consisting of R CI, Br, CI0 4 , BF 4 , PF 6> SbF 6 , AsF 6 , alkyl- 
sulfonate ion and arylsulfonate ion. 

10. The planographic plate according to daim 9. wherein R 6 in general formula (1) represents OR 3 , 

25 

wherein R 3 represents a liner, branched or alicyclic alkyl group having 1 to 12 carbon atoms, or an aromatic 
ring having 6 to 10 carbon atoms, or an aralkyl group having 7 to 12 carbon atoms. 

11. The planographic plate according to claim 9 or 10, wherein the infrared ray absorbing agent is a dye or pigment 
30 which absorbs infrared rays of 760 nm to 1 200 nm. 

12. The planographic plate according to any one of claims 9 to 1 1 , wherein the cross-linking agent is selected from the 
group consisting of 

35 i) aromatic compounds substituted by an alkoxymethyl or a hydroxymethyl group, 

ii) compounds containing an N-hydroxymethyl, an N-alkoxymethyl or an N-acyloxymethyl group, and 

iii) epoxy compounds. 

1 3. The planographic plate according to any one of claims 9 to 12, wherein an amount of the cross-linking agent is from 
40 5 to 80 % by weight, preferably 1 0 to 75 % by weight, and more preferably 20 to 70 % by weight, based on a total 

solid content of the image recording material. 

14. The planographic plate according to any one of claims 9 to 13, wherein the binder is a novolak resin, or a polymer 
containing a hydroxyaryl group on the side chain of the polymer. 

45 

15. The planographic plate according to claim 14, wherein the hydroxyaryl group is selected from the group consisting 
of hydroxyphenyl, dihydroxyphenyl, trihydroxyphenyl, tetrahydroxyphenyl, hydroxy naphthyl, and dihydroxynaphthyl 
groups, and the hydroxyaryl group may contain a substituent selected from the group consisting of a halogen atom, 
an alkyl group having 20 or fewer carbon atoms, an alkoxy group having 20 or fewer carbon atoms, and an aryloxy 

50 group having 20 or fewer carbon atoms. 

16. The planographic plate according to claim 14, wherein the polmer containing the hydroxyaryl group on the side 
chain is represented by at least one formula selected from the group of the following general formulae (IX) to (XII) 
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CH 
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(X) 
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wherein R 11 represents a hydrogen atom or a methyl group, 

R 12 and R 13 , which are the same or different, each represent a hydrogen atom, a halogen atom, analkyl group 
having 10 or fewer carbon atoms, an alkoxy group having 10 or fewer carbon atoms or an aryloxy group having 
55 10 or fewer carbon atoms, or R 12 and R 13 may be linked to each other to form a condenced benzene ring or a 

cyclohexane ring, 

R 14 represents a single bond or a divalent hydrocarbon group having 20 or fewer carbon atoms, 
R 15 represents a single bond or a divalent hydrocarbon group having 20 or fewer carbon atoms. 
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R represents a single bond or a divalent hydrocarbon group having 20 or fewer carbon atoms, 
X1 represents a single bond, an eter bond, a thioether bond, an ester bond or an amide bond, 
p represent an integer of 1 to 4, and 
q and r each represent an integer of 0 to 3. 
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